Viscoelastic damper dissipates energy through shear deformation of the viscoelastic material, and it causes temperature rise resulting softening of the material under long duration loading. This paper discusses properties of viscoelastic damper during long duration wind-induced vibration and presents simplified evaluation method using sinusoidal-wave as a substitute to random time history data properties. Accuracy of this evaluation method is validated by comparing the random vibration tests to sinusoidal-wave tests. In addition, analysis method of viscoelastic constitutive rule, which is based on fractional time-derivative model that takes heat transfer analysis into consideration, is used under long duration wind-induced vibration to simulate viscoelastic damper properties such as temperature dependence, stiffness, and etc. Analytical results are consistent with random vibration test results using heat-transfer coefficient obtained from simplified sinusoidal-wave test.
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(1) Fig.9 Comparison of (a) random and (b) sinusoidal hysteresis loop (A-3H; 3,600 to 3690 s)
ud ( In Japan, many high-rise buildings adopt the passive control devices, such as the steel damper, oil damper, viscous damper, viscoelastic (VE) damper, and etc., to decrease the response of buildings. It has been recognized that VE dampers have significant advantage over other types of the dampers in controlling responses of the buildings against not only the earthquake excitation but also the wind-induced excitation. By dissipating the energy through the shear deformation of VE material, it causes temperature rise resulting softening of the material. The significant heat conduction and transfer can control the temperature-rise effect of VE damper under long duration load.
Therefore, when we design the high-rise building with VE dampers in case of long duration loading such as the wind-induced excitation, the heat conduction and the heat transfer effects of VE damper must be considered.
In Chapter 2, the long duration wind-induced vibration tests of VE damper are carried out to estimate the damper temperature rise and to evaluate the dynamic property of VE damper, such as the damper stiffness and the damping, under the long duration random vibration. In addition, the long duration sinusoidal-wave vibration tests are carried out in Chapter 3. This simplified experimental method using sinusoidal-wave can estimate the dynamic property of the VE damper under the long duration random vibration without using the random deformation time history data. 
